INTRODUCTION {#sec1-1}
============

Now-a-days diabetes mellitus and its complications like a non-healing wound is a challenge to the surgeon. In diabetic patients, wounds are critical, difficult to heal and often prone to infection. The impaired healing might be due to glucose laden tissue, atherosclerotic changes and peripheral neuritis. Diabetic wounds might end in the amputation of the limb, if not treated properly. It was estimated that in 2012 approximately 370 million people have diabetes, i.e., 8.3% of the world\'s population and in every 20 seconds a lower limb is lost due to diabetes globally.\[[@ref1]\] Majority of these amputations are preceded by non-healing ulcers. Only two-thirds of ulcers eventually heal and one-third may result in some form of amputation. In Ayurveda, herbal or herbo-mineral formulations are suggested for wound healing, but available evidences on diabetic wound healing are limited.\[[@ref2][@ref3][@ref4]\]

Though there are many advances in modern surgery, management of diabetic wounds is still posing a problem to the surgeons. Patients prefer Ayurveda treatment as a last choice.

Acharya Sushruta explained 60 measures for the management of *Vrana* (wounds), which shows unique therapeutic approach for management of wounds. *Securinega leucopyrus* is a desert climatic plant found in wet climates in Sri Lanka known as *Katupila*. It is known as *Humari or Paanduraphalika* in the Indian Sub-continent also called as "Spinous fluggea" in English\[[@ref5]\] \[[Figure 1](#F1){ref-type="fig"}\]. It consists of qwasitrin, albumin, resins and coloring agents. *Katupila* possesses *kashaya* and *Tikta rasas*; *Lagu*, *Ruksha*, *Tikshna gunas*; *Ushna veerya* and *Katu vipaka*. *Katupila* leaves act as an antiseptic and its paste is used in folklore to extract any extraneous materials from body tissues without surgery.\[[@ref6]\] Sesame oil has *Vrana Shodhan* (wound cleaning) and *Vrana Dahanashaka* (relief in burning pain) properties,\[[@ref7]\] was used along with the paste. We report a case of diabetic wound, which healed within a month after the application of *Katupila* without any adverse effects.

![The Shrub *Katupila* (*Securinega leucopyrus*) branches and with whitish fruits](JAIM-5-60-g001){#F1}

CASE REPORT {#sec1-2}
===========

A 55-year-old male diabetic patient of *Pitta-Kaphaja Prakriti* presented to us in Shalya Tantra Out-Patient Department for treatment of infected diabetic wound at mid lateral tibial aspect of the right lower limb. Patient complained of burning pain in the wound, foul-smelling pus discharge, difficulty in walking and occasional fever. On examination, a large (4.5 cm × 4 cm × 2 cm) gangrenous and round shaped ulcer was noted at the right lower leg. There was foul-smelling pus discharge and local swelling with necrosed subcutaneous tissue and skin \[[Figure 2](#F2){ref-type="fig"}\]. Symptoms were existing since a month and became severe with necrosis since 7 days. Patient had Type II diabetes mellitus since last 15 years and taking antidiabetic medicines irregularly. He had been treated by the general practitioner for wound, but did not have any relief as he discontinues the antidiabetic treatment. Laboratory investigations for total leukocyte count, differential leukocyte count, hemoglobin blood urea and serum creatinine were in the normal range while blood sugar was found elevated (fasting blood sugar \[FBS\] - 228 and postprandial blood sugar \[PPBS - 340\]). Patient was admitted in male *Shalya* ward for further investigations and management.

![*Dushta Vrana* (diabetic wound) on the anterior lateral aspect of the right leg before treatment at the first consultation on 28-04-2012](JAIM-5-60-g002){#F2}

Application of the paste {#sec2-1}
------------------------

Dried leaves of *Katupila* were powdered and made into paste by adding sesame oil and applied on the wound.

OBSERVATIONS {#sec1-3}
============

Patient was treated with local application of *Katupila* paste daily and observed for improvement at regular intervals. The wound was cleaned with freshly prepared Panchavalkala kwath and *Katupila* paste mixed with sesame oil was applied in adequate quantity. The wound was covered with sterile gauze and loosely bandaged once daily in the morning. Changes in the symptoms like pain, tenderness, color, discharge, odor, etc., were observed at regular intervals. After 3 days, the application of paste, the necrosed skin and subcutaneous part of the wound was removed without surgical debridement. The swelling and redness also reduced remarkably. Dressing continued with *Katupila* paste. On 7^th^ day, there was fresh granulation tissue without any swelling and slough \[[Figure 3](#F3){ref-type="fig"}\]. On 15^th^ day, fresh contracting margins appeared as a sign of wound healing. The filling of the wound base with fresh and well-vasculated tissues and healthy granulation was seen on the wound surface \[[Figure 4](#F4){ref-type="fig"}\]. Tablet metformin 500 mg once daily before the meal was continued as anti-diabetic management, which was prescribed by the physician. After one month, the wound was healed completely with normal pigmentation and minimum scar \[[Figure 5](#F5){ref-type="fig"}\]. The blood sugar after completion of treatment was within the normal limits (FBS - 110 mg/dl and PPBS - 140 mg/dl).

![Fresh wound after 7 days with mild swelling on 05-05-2012](JAIM-5-60-g003){#F3}

![Healing wound with fresh contracting margins and healthy granulation tissue on 12-05-2012](JAIM-5-60-g004){#F4}

![Completely healed wound with the normal pigmentation on 27-05-2012](JAIM-5-60-g005){#F5}

DISCUSSION {#sec1-4}
==========

The signs of *Dushta Vrana* (chronic wound) mentioned in the classics are *Ativivrita* (broad base), *Bhairava* (ugly look), *Putipuyamansa* (pus discharge), *Gandha* (foul smell), *Vedana* (pain), *Dirghakalanubandhi* (chronicity).\[[@ref8]\] In this case, almost all these signs were observed was correlated with "*Dushta Vrana*." Sushruta mentioned prognosis of diabetic wound as "*krichrasadhya*" (difficult to treat), which is experienced even in today\'s practice.\[[@ref9]\] According to Acharya Sushruta among the 60 measures of wound treatment, "*Kalka*" (application of paste) is a measure indicated for non-healing wounds located in muscle and having slough. The paste performs both functions of "*Shodhana*" (cleaning) and "*Ropana*" (healing) in *Dushta Vrana*.\[[@ref10]\] *Katupila* has *Kashaya rasa* which provides *Lekhana* (scraping) that helps to slough out necrosed tissue and preparing the wound for healing. *Kashaya rasa* has *Grahi* and *Stambhana* properties which helped to stop discharge from the wound.\[[@ref11]\]

At the time of first consultation, the patient had pain, discharge, black coloration of wound surface, redness and swelling at the surrounding area with predominating *Vata*, *Kapha* and *Pitta Dosha*. The *Tikta rasa* of the *Katupila* and *Snigdha guna* of sesame oil reduced the vitiated *Thridosha* leading to relief in pain and enhanced wound healing. *Katupila* has been emphasized for its antimicrobial, antiseptic and wormicidal properties. These properties assisted in cleaning the wound and help to inhibit the growth of microorganisms. Antioxidant activity of *Katupila* seems due to the presence of flavonoids, tannins in abundant quantity.\[[@ref12]\] *Katupila* not only scavenges off the free radicals, but also inhibits the generation of free radicals.\[[@ref13]\] No adverse event was noticed throughout the treatment and the healing occurred uneventfully. The treatment was found to be cost-effective, safe and easy to implement. During the treatment antidiabetic drug (metformin 500 mg) was continued, which also contributed to heal the wound by controlling blood sugar. As diabetic wounds are difficult to heal only with local treatment, additional anti-diabetic drug might have helped in early healing. Metformin is also known to increase angiogenesis, which is essential for wound healing.\[[@ref14]\]

The wound was treated with application of paste and observed that after 3 days, necrosed tissue was removed automatically and swelling, redness, bad odor relieved within 7 days which indicates that the drug has the property to debride the dead tissue. The wound became fresh having healthy granulation and good looking within 15 days which showed that applied drug prevents infection. Wound healed completely within 30 days with minimum scar, which proves the "*Savarnikarana*" (producing normal skin color) effect of *Katupila*.

CONCLUSION {#sec1-5}
==========

This case demonstrated that *Katupila* paste has potential to heal the infected diabetic wound. This observation needs to be studied in more patients to explore better options for diabetic wound management.
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